The purpose of this study is to report the effect of financial ratios in bankruptcy prediction in Jordanian listed companies through the use of Altman and Kida models. The study sample includes non-financial service and industrial companies for the years 1990-2006. The banking, insurance, and finance sectors were excluded from the study since they apply certain disclosure requirements. To achieve the objectives of the study, Altman and Kida models were applied on the sample companies in both service and industrial sectors. After the exclusion of companies from the financial sectors 16 companies were eligible for the analyses that have been bankrupt during the period mentioned and compared with 16 successful companies every year of the five years preceding the` incident liquidation. The results of the two models were then compared to recognize which one is most favorable to give an early warning about the possibility of bankruptcy for each of those years. Of the two models Altman's model has an advantage in company bankruptcy prediction, with a 93.8% average predictive ability of the five years prior to the liquidation incident, while the average for Kida's model is 69%. The outcome of the analyses shows that Jordanian listed companies may not be using such models in their financial and credit analyses. Consequently, it is best that they should at least apply one of these models with high credibility for predicting corporate bankruptcy.
Introduction
As a result of the bankruptcy, companies in general and public shareholding, in particular, will suffer financial distress. Not only owners are affected, but also other financial statements users, such as investors, creditors, and the economy in general will also be affected. Consequently, an early warning of bankruptcy could be taken as a precaution to be established to lower the risk and danger levels of company bankruptcy or distress. The motivation for this study arises from the arguments made by several authors who identified financial ratios and financial indicators that are used as a yardstick for bankruptcy prediction. It is based on Beaver (1966) , where he compared a number of financial ratios of group of companies for the five years prior to bankruptcy period with another group of companies that are not bankrupt. Then Altman (1968 Altman ( ), (1983 developed a model (Altman z-score) which was the most renowned model in predicting company bankruptcy using financial ratios. The aim of this model is to arrive to the most useful financial ratios to predict bankruptcy. Then in 1981 Kida developed another model (Kida z-score) where he also used financial ratios to predict bankruptcy with slight differences in ratios applied.
Looking at the above situation, it is important to identify the reasons behind the bankruptcy of Jordanian listed companies by using Altman and Kida models, and to answer the following research questions:
1) To what extent is the Altman model able to predict bankruptcy and in which year of the five years prior to bankruptcy.
2) To what extent is the Kida model able to predict bankruptcy and in which year of the five years prior to bankruptcy.
Study Objectives
The aim of the study is to identify the predictive ability of both Altman and Kida models in giving an early sign of company bankruptcy, and also to find out which of the two models is most appropriate in predicting bankruptcy of a sample of Jordanian listed companies for the period between 1990 to 2006 for each year of the five years prior to liquidation.
Literature Review
Literature on bankruptcy had identified many ratios that were important in predicting bankruptcy. There are no certain rations used to predict company failure (Barnes, 1987; Altman, 1993; Mohamed, Li and Sanda, 2001 ). Most researchers have selected financial ratios based on their popularity and predictive ability in the previous bankruptcy research studies (Beaver, 1966; Altman, 1968; Ohlson, 1980; Altman and Kao, 1985; Casey and Bartczak, 1985; Shumway, 2001; Beaver et al., 2005; Nur Adiana et.al.; 2008, Lifschuts and Jacobi, 2010; Y. Wu et.al 2010) .
The most commonly used financial ratios by researchers were net income to total assets (Beaver, 1966; Deakin, 1972; Libby, 1975; Ohlson, 1980; Lennox, 1999) , total liabilities to total assets (Beaver, 1966; Deakin, 1972; Ohlson, 1980; Zmijewski, 1984) and size (Ohlson, 1980; Lennox, 1999; Shumway, 2001; Halim et al, 2008) . Net income ration was used by Ohlson (1980) to represents growth. To explain bankruptcy in the UK, Lennox (1999) used cash to current liabilities, debtor turnover ratio and gross cash flow ratio to from the cash flow. To explain bankruptcy in Korea, the result of Nam and Jinn (2000) was that financial expenses to sales, debt coverage and receivables turnover were important. The study of Nam and Jinn (2001) was consistent with Lennox (1999) . Zulkarnain et al. (2001) used the MDA model, which showed that total liabilities to total assets, sales to current assets, cash to current liabilities, and market value to debt were significant in explaining financial failure in Malaysian companies between 1980 and 1996. Altman (1968) established a model (Altman Z Score) that consists of a set of financial ratios which are then analyzed using Multiple Discriminate Analysis (MDA), based on the assumption of a relationship between financial ratios in previous years and the time of bankruptcy for the following years.
Altman's Z score Model
As mentioned above, this model was developed in 1968 and was the first in predicting corporate bankruptcy by using financial ratios. The Z score for a company is the weighted average of five separate financial ratios; these are represented in the following formula: Z = 1.2X1 + 1.4X2 + 3.3X3 + 0.6X4 + 1.0X5
Where: Z = weighted average of five separate ratios X1 = working capital / total assets X2 = retained earnings / total assets X3 = profit before interest and tax / total assets X4 = market capitalization / book value of debts X 5 = Revenue / total assets Altman's model shows companies that have a Z-score of > 2.7 are considered as a good sign for being successful compared to those which have a Z-score of < 1.8 had potential serious problems and may not be able to continue. However, for a company who's Z-score falls between 2.7 and 1.8, it is difficult to determine its status.
Kida's Z score Model
This model also represents five separate financial ratios for predicting bankruptcy; these are represented in the following formula: X4 =Sales / total assets X5 = Cash / total assets Kida's model shows companies that have a Z-score of > 0.38 are considered as a good sign for being successful compared to those which have a Z-score of < 0.38 had potential serious problems and may not be able to continue.
Research design and methodology
The study included sample companies listed on the Jordanian Stock Exchange that were liquidated during the period 1990 -2006. Only companies from services and industrial sectors were eligible for the study. Banking and insurance sectors were excluded from the study because they apply different financial ratios. The final sample consists of thirty two companies eligible for the study, sixteen bankrupt companies and sixteen successful companies.
In order to calculate Altman Z-Score and Kida Z-Score, financial ratios data were then extracted from the annual reports of Jordanian public shareholding companies that were liquidated for the period 1990-2006 and the annual reports of the successful firms were also obtained from the Ministry of Trade and Industry.
In order to achieve the objectives of the study, and to be able to compare the results, descriptive statistical analysis was applied to analyze the contents of both successful and bankrupt companies' financial statements' by applying Altman and Kida Z-Score models.
Hypotheses development
Based on the findings of the literature review, the following hypotheses were developed to answer the research questions and to achieve the study objectives. The hypotheses are listed below:
Hypotheses 1: Altman model is unable to predict bankruptcy of companies during the five years prior to liquidation.
Hypotheses 2: Kida model is unable to predict bankruptcy of companies during the five years prior to liquidation.
Hypotheses 3:
There are no statistically significant differences between the Altman and Kida Models for predicting corporate bankruptcy during the five years prior to liquidation.
Analysis and discussion of results
The analysis results for each company was extracted through excel spreadsheets and the results of the overall analysis of all the sample companies using the frequencies and percentages.
Tables 5-1 and 5-2 show the results of the Z Value of both bankrupted and successful listed companies according to Altman and Kida models, respectively, and are summarized in table 5-3 which shows the aggregate results of bankrupted companies, the percentage of failure rate or the incapability of companies to continue for each of the five years prior to bankruptcy.
As Table 5 -3 shows that Altman's model was able to predict companies' bankruptcy in the fifth year prior to the bankruptcy by 75%, while Kida's model was able to predict bankruptcy by 69% for the same year. The results of the fourth year that preceded the bankruptcy, an improvement is noted in the predictive ability of Altman's model where the rate reached 94%, compared to predictive ability of Kida's model having remained at the rate of 69%. These results support the rejection of the first hypothesis which stated that Altman model is unable to predict companies' bankruptcy during the five years prior to liquidation and the second hypotheses which stated that the Kida model is unable to predict companies' bankruptcy during the five years prior to liquidation.
It is also noted from table 5-3 that the Altman models' predictive ability has significantly improved in the third, second and first years prior to bankruptcy where the rate has reached 100% for each of the three years. While the predictive ability of Kida's model was constant over the first four years that preceded the bankruptcy, having reached 69% each year, while in the last year before the bankruptcy incident there has been a significant improvement that has reached 75%. It is also noted that Altman's model was comparatively the better model in bankruptcy prediction of Jordanian listed companies, where the average bankruptcy prediction rate in the past five years was 93.8%, compared to that of Kida's model where the average bankruptcy prediction rate in the past five years was 70.2%. These results support the acceptance of the third hypothesis that states that there are no statistically significant differences between the Altman and Kida Models for predicting companies' bankruptcy during the five years prior to liquidation. Moreover, the study found that profitability and liquidity ratios were able to predict bankruptcy of companies in Jordan.
Through the collection of the primary data, the findings also show that some Jordanian listed companies have a problem with the financial disclosure available in the annual report. This may be due to various reasons such as tax evasion, aversion to disclosing net income, and protecting companies' financial and competitive positions in the local and regional markets. Consequently, this may hinder the process of privatization program and make the investment environment less attractive for foreign investments in Jordan.
Summary and Conclusion
The purpose of this study was to investigate predictability of corporate bankruptcy of Jordanian listed companies using Altman and Kida Models. The study included sample companies listed on the Jordanian Stock Exchange that were liquidated during the period 1990 -2006. It also set out to find which model is favorable in predicting bankruptcy. The study showed the ability of the Altman Z-Score model to predict the bankruptcy of Jordanian companies during the five years preceding the bankruptcy incident high rates of 75% for the fifth year, 94% for the fourth year and 100% for each of the third, the second and the first as shown in table 5-3. It also found that percentage rates and prediction frequencies for Altman Z-Score are better than those of Kida's Z-Score. Furthermore, the study showed that Kida's Z-Score of 70.2% failed to reach the degree of accuracy in predicting bankruptcy. This may be due to the inexperience of credit and financial analysts and the lack of knowledge in financial management of Jordanian companies compared with those of developed countries. Although the Jordanian government has made attempts to open its market to attract foreign investors by establishing industrial estates areas and applying the international accounting standards, they still fall short of their objectives.
The unstable Jordanian economy forced the Jordanian government to operate an economic reform program jointly with the International Monetary Fund and the World Bank to improve its economy. This should have permitted Jordanian listed companies to demonstrate an improved performance to go international, but failed to participate or make its name in the international markets in areas of sales, and financing their assets, in the sense that its market value does not reflect its real value. The study also showed a shortfall of financial disclosure in the annual reports available for some companies in order to attract regional and foreign investments. 
